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IX 
BIPOIT  0>  AfflOTEI)  lAIMOI  DT  THI  XHAXIOHI  BITBB,  VIW 

iiiniiwioK. 

(By  A.  G.  HuirnM*x,  B.A.,  M.B..  F.K.8.C..  etc.,  Curitor  of  the  Biologic.l  Sutioo, 
St.  Andraw'i,  New  Bruiuwick.) 

th«  V.jVf '^  """  "'  ^'i"**."  ^"'''  "'•  ^  J-  »«»»•'•»•.  th.  Deputy  Minister  of 
y^S,5-Z.  f-TT'^TT '"^  '"^^  ••"'  »'">'*««••  Board  .rraMR.  ...  inTo,tig«tio„  of 
•  d.«.>aw  which  had  broken  out  among  the  ..Imon  in  the  Northweat  Mirnraid.i  riv«. 

«rmin„"»!L"l^-."  ''"^"**  *".  *••"  ?"""»''''''  h^K^herj.  South  Eak.  New  Brun.wick. 
LriTrini^^  -K,""/^"!:  •";;""«■♦«  »»>«  Po^-iWHty  of  orraniami  other  than  b«c- 
tena  b«  n»  re.pon..ble  for  the  d.wase.  and  arrange  for  the  .hipment  of  material  for 

tri^'Ke'vuTS!.""*'"" '°  '^""'•"""  ^-  ^-  """-"• "'  ^-'^"•>'»  ^"••^'  «»•• 

J^^JL'*''''*?'  r"  '''•.'*"'. ''"  °'"*"'^'"  "  •'"'  ^--    J»  ••  1°<'"'«1 «»«»'  the  mouth  of  a 

•mall  atream  which  eraptie.  into  the  Northwest  branch  of  the  Miramichi  river,  a  few 
mile.  f«.m  Newcastle.  Mr.  Donald  Morrison,  the  local  inspector  of  fi.herie..  and  Z. 
Wm.  Sheavreen,  the  officer  in  charge  of  the  hatchery,  gave  every  awistance. 

Down  the  stream  from  the  hatchery  is  a  pond  for  retaining  the  salmon  previous 
to  the  .tnpping  at  spawning  time.  It  eonsisU  of  a  portion  of  the  stream  enclosed  by 
boards,  witn  spaces  between  for  the  circulation  of  the  water.  The  water  is  changed 
regularly  by  the  action  of  the  tid.-  nn-l  by  the  current  of  the  stream.  The  level  of  ihe 
tTe  ilLid  '*  prevented  from  falling  too  low  by  a  dam  across  the  stream  below 

«J!J"**jTi'*'"'.°"  "^  *•'*  ^^^  '"  ••'•'  P*""' '""'  V"  offlcially  reported  to  be  visibly 
.iffected.  and  I  found  white  patches  of  fungus  with  extensive  ulcerations  in  the  centre 
of  many  of  the  pate  w  in  the  worst  ca«e».  The  head,  the  back,  and  the  tail  were  the 
parts  that  in  most  instances  showed  evidence  ..f  the  disease.  In  the  earlier  stages  the 
affected  parts  were  seen  to  be  covered  with  a  greyish  thin  film  of  fungus,  which  was 
easily  rubbed  off.  If  the  fi«h  were  removed  from  the  water  these  greyish  patches  could 
scarcely  be  seen.  e  fash  that  were  in  the  worst  condition  were  sluggish,  came  inshore 
into  the  shallo-  .,.  or  floated  near  the  surface  with  the  fins  exposed.     Frequently 

the  caudal  fin  wh„  partly  out  of  the  water  nnd  the  head  very  low,  the  fish  flouting  at  an 
angle  approaching  the  vortieal. 

Mr.  Sheasgrwn  gave  the  following  iiifornintion  on  October  12:— 

"  During  the  latter  part  of  September  «mall  marks,  chiefly  on  the  head,  were 

"•!r!i  rf  '^  T.^'^'l"]'  "^  *'"'  ^'^  '"  *•"«  P^n-J-  A  f««-  '•'"I'ed  fish  (those 
with  definite  wounds)  had  been  received  from  the  fishermen.  It  has  been  the 
custom  vfhenever  an  opportunity  presented  to  take  these  marked  fish  from  the 
pond  and  bury  them.  The  records  show  that  twenty-two  fish  were  taken  out 
from  the  18th  to  tlu-  21«t  of  September,  three  on  the  2.-.th.  and  five  on  the  28th 
On  the  outbreak  of  the  disease  rthe  last  of  September)  at  first  only  dead  fish 
were  r«noved,  b«.'  'eter  badly  infected  living  ones  as  well.  Beginning  with 
September  30.  fash  were  received  every  day.  never  less  than  ..even  and  o^.das 
many  as  th.rty-eight.  The  <'..ad  fish  were  all  well  covered  with  the  fungus  On 
Oetober  6  we  began  to  reje.  some  of  the  fish  brought  in  by  the  fishermen,  who 
by  tins  time  were  noticing  the  fungu.s  on  some  of  the  fish  tliat  th.v  were  catch- 
ing.   Of  the  fish  brought  in  there  were  no  large  number  bndly  marked  previous 
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to  October  «.  TIm7  all  •bowrd.  if  any,  only  ilivht  mnrk*.  and  no  evident  funcw. 
Fron  that  date  on,  from  15  tn  ilO  prr  i-t^t  (9  lo  4  out  of  every  doaen)  of  the  flab 
taken  eacb  day  from  three  trap*  near  the  hatchery,  of  which  recorda  irere  kept, 
•bowed  Kivni  of  tY  diieaae,  and  wpro  rejertrd.  The  (i*h  from  a  trap  )l|  milaa 
np  the  river  «hownl  twenty-aix  affpcted  out  of  a  toUl  of  fifty-two  on  October  «, 
twenty-two  out  of  40  on  October  8,  and  three  out  of  thirteen  on  OetcAer  11, 
apparently  ihowinir  a  iteady  iraprovenu-nt  a«  if  the  Infected  flih  had  paaaed  up 
the  river.  ITp  to  nearly  the  8th  of  October  the  lalmon  in  the  pond  did  not  laein 
to  be  ai  active  (jump  ai  much)  ai  in  previou*  yeari,  but  aince  that  date  there 
hai  been  a  marked  improvement. 

"La«t  year  (1914)  there  were  i,636  ulmon  in  the  pond.  Thia  year  the 
pond  hat  been  rnlarirod  and  ia  from  one-quarter  to  one-third  lancer  than  last 
year.  The  numbt;?  of  fish  that  had  been  placed  in  the  pond  previous  to  Sep- 
tember 30  wai  9308. 

"This  ditcaie  has  not  been  noticed  in  the  salmon  in  any  year  previous 
to  this,  although  salmon  in  the  (limpo  region  are  reported  to  have  had  fungus 
disease  last  year." 

From  a  comparison  of  the  nuniUro  of  the  flsii  md  the  siict  of  the  pond  it  is 
evident  that  there  baa  been  far  leas  crowding  of  the  ri«h  this  year  than  last.  As  to 
temperature,  tho  Monthly  Weather  Reviews  of  the  Meteorological  Service  show  that 
ttt  Ohathani,  aO  miles  from  the  hatchery  nt  the  mouth  of  tho  Miramichi  river,  the 
mean  monthly  temperatures  for  tho  months  of  August  an<l  September,  lOl.'J,  are  only 
slightly  ('C*  and  -2°)  above  tho  averages  for  those  months  for  tho  past  forty  years. 
And  for  the  month  of  September  both  the  niran  temperature  and  the  maximum  tem- 
p«'rature  are  lower  than  for  the  same  month  in  1914. 

The  tem|>eniturc  records  for  the  water  at  the  hatchery  are  incomplete.  Tem- 
lioratures  were  obxcrvud  in  the  hatchery  from  Auguttt  30  to  September  20.  The  records 
dhow  a  rangi>  from  50°  to  68°  F.,  with  an  average  temperature  of  about  58°.  Tem- 
peratures have  been  observed  in  the  retaining  pond  from  October  6  to  20,  and  riiow 
a  range  from  40°  to  62°,  the  temperature  remaining  comparatively  uniform  during 
that  period.  Temperatures  observed  in  the  hatchery  from  October  14  to  £0  show  that 
on  bright  days  the  temperature  in  the  pond  is  two  to  three  degrees  higher  than  in  the 
iiatohery,  and  on  cloudy  days  about  the  some  as  in  tho  hatchery.  .Judging  from  this, 
tho  temperature  in  the  jwnd  has  at  no  time  since  fi»h  were  put  in  (September  11) 
lieen  higher  than  65°F.  Temperature  dotm  not  appear  to  have  been  a  special  causative 
factor  in  1915.  The  gradual  lowering  of  the  temperature  has  doubtless  helped  to  itop 
the  spread  of  the  disease,  Mr.  Sheasgreen  stating  that  on  October  20  no  new  diseased 
tish  were  appearing. 

As  to  the  place  of  origin  of  the  disease,  the  presence  of  diseased  fish  among  those 
caught  in  tho  traps  over  a  considerable  period  of  time  indicates  that  the  disease  was 
l)re8ent  for  some  distance  up  ond  down  the  Northwest  Miramichi  river.  Diseased 
tish  were  not  noticed  among  those  talcen  from  the  traps  until  one  week  after  the 
disease  had  been  observed  in  the  pond.  Mr.  Sheasgreen  states  that  he  and  his 
assistants  buried  all  the  fish  removed  from  the  no'.J.  This  obviates  the  possibility 
of  fish  from  the  pond  having  carried  the  infeftl'-  .  the  fish  in  tho  river,  although 
■  not  the  possibility  of  the  pond  having  serv  .1  ns  ..  .-ource  for  the  distribution  of  the 
infection  up  and  down  the  river. 

The  avenue  of  infection  appears  to  have  been  chiefly  through  abrasions  of  the 
slciii.  The  principal  parts  seen  to  be  affected  in  the. early  stages  of  the  disease  were: 
the  tip  of  the  snout,  tie  margins  of  the  jaws,  the  top  of  the  head,  and  the  middle  lino 
of  the  back,  and  the  margins  of  the  fins.  These  are  the  parts  most  liable  to  injury  in 
the  traps  or  in  the  cars  used  for  transporting  the  salmon  to  the  retaining  pond.  An 
examination  of  the  fish  caught  in  the  traps  and  brought  to  the  retaining  pond  on 
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fom™.    /kl  -1  ^    i  rr  .  ^^^  ""*•  "'   "'"  »»••  »•»■'  di-tribution  of  the 

thl^ir  iL^"  '~^"'  •""""'*'•  •'••  *'^^^"^«  -••-^•k"!  .mly  hi 

J««|]!i!/i*?"r  "V**^  ""•'  j''"'""'"'  *'•»>  ♦»"•  -ProaJ  of  th«  fuiwu*.     Fi»h  w^th  well- 

Mw  S  •   '""'""'  ':""'r "'  '""""•  "-•  •»"'  »>'••» "'  «''«"'»»•"•.  •-'  with  wold. 

«P«  „\iZ^"*'  •»'""»,'«';"u''"  ""r'^  •''  ^''o""""  ••  Ix-lthy  fi»h.  But  if  the  fH„Ku. 
1«  Pk'^"' "'«"  much  of  the  .,.rf«.*  they  wen-  .I„g  h.  rame  oU..  in.hor..  or  floated 
ie.r  tho  .urfaoe  with  the  fln..  prtrtR-ularly  the  eauda..  iti.kinK  'mU  of  the  water.  In 
the  l«M  «tage«  they  dropped  to  the  bottom  of  the  water  on  their  .ide,.. 

«:tl7*"'«"il''^  ''"^  *.'"*  referiMut.  to  the  rate  of  .pread  of  the  din......  bav.-  to  do 

eond.t.on.  w.th  the  funKu.  .-overin,  mo«t  of  tho  M.rfa,^.  but  ..  ,li^htly  devXptHl 
tnnt  It  wan  not  .-aiily  «sen  afu-r  the  «.h  ha<i  b.xen  removed  from  the  watir. 

The  Mimon-louM.  \!.n»-ophll„-iru,  talmonU  (Krtiyer).  «e,.  WiUoii.  \m,    \.    tWM 

r,u«  found  on  a  fairly  la rge  pro,»,rtion  of  the  fi.h  taken  from  the  trap-.     It urr.4 

ehK.fly  „lon»  he  middle  of  the  vk  b-tw.^n  the  H.m.  It  ap,H.«rs  to  be  n^.H.n.ibb.  for 
the  riMiioval  fo  tiM.  «ah,  and  i  ..tb*M  determin.-H  the  lo<ation  of  the  .li«^m.  i,,  tbi» 
refion. 

„ro  J.b'  '""*"' »''"^«*.'"  ^  Saprolegnin.  «.ver.l  specie,  of  whieh  arc  eoinmonlv  found 
Wrow.iiK  on  d.-d  onranie  matter  in  fr.,h  water.  Prof.  J.  II.  Faul'  of  the  ITnivc...itv 
ol  Toronto,  to  whom  material  w««  .ubinitte,!.  infomin  me  that  it  InlonRH  to  the 
/er«:  KTonp  of  Saprolegnia,  but  .inee  no  „,Mp<.re.  eould  U-  .„..  fthev  h^.  «,J; 
found)  exaet.dent..ieat.on  wa*  impo«ible.    Several  ..n-eie.  of  the  /,.a/«roup   "  •  i r 

he^  e?.?/ irr^*  '^'^  S^":u*'**'  »»'",'lr«'"'  "'"1  "»»y  »*  taken  u.  u.i  eviden f 

the  extent  of  the  <Um.a»e.  Whether  itn  relation  to  the  di«.a«e  in  to  any  extent  a  caunal 
one  or  whether  it  ■■  merely  an  awompa.iiment,  may  well  be  di».put.d. 

l«i„:i"T"'-"'**'°"  -^  '*"' '"t^""""  "Wn«  of  th,.  ,liHea«Hl  Mimon  r-Teale,l  no  distinet 

.evealed  nothing.     We  may  conelude  that  the  di-ea^-  i,  eonfiiu.l  tW  ft  eTkTt 

Olid  subjacent  parts.  •  '*'■' 

H.rJi"  •"•^**'''»'°K'™'  examination  of  the  diH..a«Hl  «,>,  wn.  i„  rhe  hands  of  Prineioal 
of  the  Pa  holoffieol  DcT,artment.   University  .f  Toronto.     .„:io„.  of  the  «kinfrom 

with  thionin  blue  n  order  to  demonntrate.  ;  ssible,  th-  preson.-,.  of  the  Baemu.', 
salmons  pe»H,,  wb.e,  was  found  by  .1.  Hume  Patterson  (190.3)  i„  ,« J  of  the  ,alm^n 
ob^r  ;^""»^!"  "«"«t  Britain.  He  informn  me  that  no  .xiitive  nvulL  iv^  C 
obtained.     Negative  results  in  su.h  a  ease  prove  nothing. 

fcnoJl*'!  r^'  characters  of  this  disease  appear  to  be  identical  with  those  of  the  well 
knom.  salmon  dis^-as,.  that  appeare,!  in  the  form  of  „„  epidemic  .„..on«  the  ^^Imo 
m  certain  rivers  in  the  north  of  England  nnd  .Scotland  n  187:.  it  spread  n  the 
tTu^'  1  '  ''"  r"  *"  *•'''  "-i^hlsmrinp  rivers  n,  and  down  the  co  It  .d  ia  c^n- 
t.nued  HI  an  endemic  state  in  the  waters  of  (Jrent  Britain  ever  since.  No  mea"* 
o.  successfully  combatting  it  has  as  yet  been  foun.l 
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ra>ponaible  for  the  diaeaM,  but  a  Baeillu*  (B.  talmonit  pestis).  The  Bacillua  alone 
brought  about  the  death  of  fiah,  but  not  the  Sofrolegnia  alonia  The  latter  was 
able  to  grow  in  tiasuea  already  invaded  by  the  BaciUtu.  The  Baeillu*  grew  in 
.*t!»  water,  but  the  SaproUgnia  did  not  Salmon  affected  by  the  disease  while  in 
gilt  water  would  therefore  not  show  any  fungus  until  after  arriving  in  fresh  water. 
Patterson  states  that  the  cold  season  is  more  favourable  for  the  growth  of  the  BacUlu$ 
and  Malloch  (1910,  p.  117)  states  that  the  colder  the  weather  the  worse  the  disease 
becomes.  But  Patterson's  experiments  merely  show  that  the  Bacillus  grows  better  at 
C  C.  (38°  F.)  than  at  87°  C.  (98.6°  F.),  whereas  at  room  tetnperature  (60°  F.  f) 
t'.c  growth  was  very  much  more  rapid  than  at  0°  C. 

In  the  ease  of  the  disease  in  the  Miramichi  river,  Mr.  Sheasgreen  has  stated  that 
the  condition  of  the  fish  in  the  pond  improved  rapidly  during  the  latter  half  of  October 
and  at  the  same  time  the  number  of  diseased  fish  taken  in  the  traps  decreased.  The 
lower  temperature  may  have  been  responsible  for  this,  either  by  improving  the  condi- 
tion of  the  fish  or  by  decreasing  the  rate  of  spread  of  the  infection. 

For  eradicating  the  disease  our  only  hope,  and  that  a  slender  one,  is  to  systematic- 
ally remove  all  dead  and  diseased  fish  as  soon  as  discovered.  Patterson  recommends 
that  they  be  burned  and  not  buried,  since  the  organisms  survive  in  the  dead  fish  and 
may  be  carried  again  into  the  streams.  Unless  due  to  some  undiscovered  temporary 
factor,  the  disease  is  practically  certain  to  appear  again. 

Whatever  organism  may  be  most  responsible  for  the  disease,  the  latter  being  an 
affection  of  the  skin,  will  be  influenced  by  other  organisms  as  well,  and  there  will  also 
be  a  number  of  contributing  factors,  the  chief  of  which  will  be  those  that  lower  the 
general  vitality  of  the  fish.  In  the  case  of  the  salmun  retained  for  spawning  purposes, 
an  effort  should  be  made  in  the  future  to  improve  the  conditions  in  the  ponds,  parti- 
cularly with  regard  to  renewal  of  the  water  and  the  attainment  of  the  most  suitable 
temperature,  so  thct  the  fish  will  be  affected  as  little  as  possible.  If  the  disease  reap- 
pears, experiments  should  be  instituted  to  determine  the  conditions  best  adapted  to 
prevent  its  spreading. 

The  use  of  the  fish  for  spawning  purposes  raises  the  question  of  the  possible  effect 
of  the  disease  on  the  eggs  or  on  the  next  generation.  The  Deputy  Minister  informs 
me  under  date  of  April  6,  1916,  that  in  three  hatcheries,  supplied  from  the  Miramichi 
retaining  pond,  the  loss  had  already  reached  a  figure  of  from  42  per  cent  to  61  per 
cent  of  the  original  number  of  eggs.  It  seems  probable  that  many  infected  fish  had 
recovered,  as  maintained  by  Mr.  Sheasgreen,  and  that  these  gave  eggs  of  greatly  lowered 
vitality.  The  fish  stripped  were  all  in  good  condition,  and  precautions  were  taken  to 
prevent  any  infection  reaching  the  eggs  from  the  exterior  of  the  fish  or  from  the  pond. 

What  would  be  the  result  if  some  of  the  infection  did  reach  the  eggs  ?  The  Sapro- 
1-egnia  is  known  to  attack  fish  eggs,  but  it  is  at  least  probable  that  this  occurs  only 
when  the  eggs  are  of  low  vitality.  Also  Saprolegnia  spores  are  so  widely  distributed 
as  to  be  present  in  the  water  in  the  hatching  troughs  in  any  case,  although  those  from 
the  fish  may  belong  to  a  more  virulent  strain. 

It  is  improbable  that  the  bacteria,  which  may  have  a  causal  relation  to  the  disease 
in  the  salmon,  will  attack  the  salmon  eggs.  Plehn  (1911)  found  that  Bacterium  sal- 
monicida,  which  produces  furunculosis  in  the  brown  trout  (Salmo  fario)  attacked 
neither  the  eggs,  the  alevins,  nor  the  fry  of  the  trout,  but  did- attack  the  yearlings.  It 
is  tlierefore  quite  unlikely  that  the  disease  can  be  transmitted  through  the  fry  and 
by  that  means  be  carried  to  the  streams  in  which  fry  from  Miramichi  eggs  may  be 
planted.  It  is  possible,  however,  that  it  might  be  carried  in  the  water  used  for  shipping 
the  eggs  or  fry. 

It  is  very  desirable  that  during  a  future  season  other  rivers  should  be  investig- 
ated. It  has  been  claimed  that  in  the  rivers  of  Great  Britain  the  salmon  disease  was 
present  in  a  sporadic  form  previous  to  the  outbreak  in  1877. 
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